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Computer tomography is one of the most popular methods of the solution of inverse problem 
which is used in medicine, industry, geophysics etc. But at the same time in many applications 
of tomography one can be interested not in the complete inversion of tomographic data but only 
in locating discontinuities of the unknown piecewise smooth function. This problem can be of 
interest, for example, in detecting cracks inside solid bodies etc. A simple algorithm is proposed 
for the solution of this problem. 
Consider the following two-dimensional model. Let f(z) b e a smooth function with compact 
support suppf(z) = D C R2. Assume also that f(z) experiences jump at aD, that is 
Let r = r(cp),p = p(a) be equations of aD and 8D’ in a polar coordinate system, where dD’ 
is the singularity curve of Rf due to the discontinuity of f(z) at the boundary bD. Given the 
Radon transform (Rf)(a,p),a E S’ (the unit circle in R2), p E R’ of the function f(z) (or, to 
be more exact, given the singularity curve p(a) of Rf) find the boundary 8D. In [l] a thorough 
study of the singularities of Rf is given and a different algorithm is proposed to the solution of 
the above problem. In [2,3] t i was noted that the singularities of Rf can be found at lines tangent 
to the discontinuity curves of f(z). Consider a point (&,.,~(a)) E 80’ which corresponds to a 
straight line r tangent to c3D at point (1, y) = (r(p), y) E dD. There exist several possibilities: 
1. 8D is smooth in the neighborhood of (x, y) and the point of contact is single; 
2. BD is not smooth in the neighborhood of (2, y) but there is still a single point of contact 
(tangent here means that the intersection point T n dD is unique); 
3. 8D is smooth but the tangent line I? intersects dD over the segment. Now consider these 
cases in order. 
CASE 1. Since 8D is a smooth curve and the line (cr,p(a)) = J? makes contact with dD at exactly 
one point (see Figure l), therefore in the neighborhood of (a,~(&)) this is a functional relation 
between (a,~(&)) and (r(p),(o) which can be written in a form 
P = P(o)* (I) 
The relation (1) means that a straight line (a,p(o)) is tangent to dD at the point 
e ermine ~~~~~,‘~‘,h,~n~~~~)), y(cp(o))). To d t this relation explicitly, let us write the 
dx(cp) tancr = - - 
dY((o) IpZrp(Q) ’
(2) 
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Figure 1. 
where 
z(Q) = r(Q) cos Qj Y(CP) = p(9) sin v7 
and 
p(o) = r((P(o)) cos(o - Q). 
From (2) and (3) it follows that 
tana = 
tanQ-F 
l+tanQ.* 
and after some transformations 
dr(yo)ldQ 
r 
= - tan(a - Q). 
Differentiating (4) with respect to cy and using (l), we obtain 
& dr(Q) !!? Co$(@ - Q) -- 
- - dQ da da 
- r(p) sin(cr - cp)(l - $J. (6) 
Using (4),(6) write another formula for (dr/dp)/r: 
dr(cp)/dp 
= 
y -I- tan(a - cp)(l - 2) 
r +/da 
Equating (5) and (7) we get: 
(3) 
(4) 
(5) 
(7) 
* + tan(o - cp)(l - 2) 
dQ/do 
=--taIl(o-Q) 
and after some transformations 
tan(o - Q) + - = &/da o . 
P 
(8) 
CASE 2. Let the straight line (a,p(a)) = r makes contact with dD at the point ( P(Q) , Q ) E bD 
(see Figure 2), although we can not say that I is tangent to 8D in a classical sense. It is easy to 
see that in the neighborhood of (a,p(a)) th ere also exists a relation (l), but in this case Q does 
not depend on cr. Let us show that the equation (8) still holds. By differentiating 
P(ff> = rCOS(Q - Cr), 
with respect to o and, using that r,cp does not depend on CX, one easily obtains (8). 
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Figure 2. 
Let us summarize Cases 1 and 2. Note that (8) together with the condition (z(o), y(o)) E I? = 
(a,p(a)) enables us to determine the point of contact (t(o), y(o)) uniquely (although the angle 
cp(cr) is determined from (8) only modulo x). 
CASE 3. Since the line I? = (cx,I)((Y)) makes contact with dD over the whole segment, one can 
see that the function p(a) is not differentiable at this point and we cannot use (8). Nevertheless 
it is still possible to recover this part of dD - dD n I? by determining positions of endpoints of 
the segment using either Case 1 or Case 2: if aD is smooth near an endpoint then it is obtained 
as corresponding lefthand or righthand limit; if 8.D is not smooth-then it is obtained directly 
using (8). 
Note that in the above three cases it was assumed that the singularity curve of Rf 80’ can 
be represented as a function p(a) although it is not always the case, for example when D is 
not starlike there can be several different values of p for fixed values of LX. To overcome this 
difficulty one can break dD’ into the union of pieces dD’ = U~==,aD: so that each piece 6’D: 
can be represented as a function pi(a) and use formula (8) t o each piece 8D: for recovering 
corresponding parts of the boundary c?D. 
In the general case when the function f(z) is piece-wise smooth, one can apply the above 
algorithm to each singular curve of Rf to recover the corresponding discontinuity curve of f(z). 
We do not discuss problems of numerical implementation of the algorithm: calculation of 
singularity curves of Radon transform, numerical differentiation of p(a), influence of errors in Rf 
on the recovery of discontinuity curves of f(z), etc., because all these problems fall beyond the 
scope of the present paper and require separate consideration. 
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